Neonatology-then and now (C H M Walker) Monitoring blood oxygen (1957) Blood oxygen studies in premature infants PATRICIA M RUSSELL AND F P HUDSON Walton Hospital and Department of Child Health, University of Liverpool (Arch Dis Child 1957; 32:392-6) In the early 1950s there was some debate as to whether the lower and variable oxygen saturations observed in premature babies were of importance and whether or not they required correction. The observation that the irregular (periodic) respirations of premature babies became regular when they were given oxygen was observed personally (CHMW) even in babies born at full term in the Mile High City of Denver, Colorado. The respiratory mechanisms of some of the latter apparently respond to the lower ambient partial pressures of oxygen at altitudes of 5000 feet just as do preterm babies at lower altitudes.
The purpose of this study was therefore to measure the effect of administering 55-60% oxygen to premature babies for one hour. The birth weights of these babies were not given but it is presumed that they were below 2500 g. While PO, 'in the lung' (presumably alveolar air) was used in calculations of dissolved oxygen, arterial PO could not be measured in small volumes of blood and all estimations in those days were in terms of percentage saturation and content in volumes percent. As might be expected increases in saturation (up to 105%) and content (up to 31 volumes %) were observed even with as little as 55-60% oxygen.
But there was an interesting conclusion:
'There was, however, no indication that prolonged oxygen therapy was needed by any of the infants at the time they were being studied. It is unlikely that the routine study of blood oxygen levels of healthy premature babies would assist in their general management.' This is not to say that vigilance was disregarded but gone are the days (not that we ever had them in the United Kingdom) when one saw as I did in 1964 in the 'preme' nursery of the celebrated Clement Smith in Boston, a nurse sitting at almost every incubator watching for signs of apnoea and hypoxia.
Today It is intriguing to find that after many years of being 'lost in the wilderness' oxygen saturation, now measured by means of the pulse oximeter, has returned as an additional means of controlling oxygen treatment.' The technology for the measurement of oxygen saturation in babies by surface oximetry was, of course, quite far advanced even in the 1950s but seemed to be overtaken by that of partial pressures and 'laid aside'. But how attitudes to monitoring have changed. Indeed, the conclusion of this 1957 paper is rather strange because the link between retrolental fibroplasia and oxygen treatment had already been recognised. It is likely, however, that most babies who weighed less than 1500 g at birth died, and many of the more mature who survived were indeed 'healthy'.
The problem today is seldom one of administering too little oxygen but rather of exposing the infant to too much. Despite the wonders of modern monitoring equipment, wide fluctuations cannot be totally avoided: sudden blockage or displacement of tubes, pneumothoraces, segmental collapse, and so on, must expose the infant even temporarily to fall and rebound in oxygen supply to brain, eye, gut, and myocardium-all of which react in their own way.
Hindsight makes it easy to criticise but, of course, we now regard monitoring blood gases as essential management, though unfortunately in the 'healthy' preterm baby it is now almost as much for medicolegal protection as it is for the benefit of the baby. Are the frequent assays now performed always necessary and in the best interests of infants who require frequent 'top up' transfusions caused at least in part by iatrogenic blood loss?2 Unfortunately non-invasive methods have come to our rescue only to a limited extent, and the wide ranging biochemical monitoring now practiced will be with us for a long time to come. So frequent 'top up' transfusions-that are not entirely free from haemodynamic or infectious complications-will continue. As long as litigation hangs over the head of the neonatologist frequent blood oxygen (and other) measurements in preterm infants, healthy or otherwise, will remain mandatory.
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